Autoradiographic localization of specific [3H]dexamethasone binding in fetal lung.
The cellular and subcellular localization of specific [3H]dexamethasone binding was examined in fetal mouse lung at various stages of development and in human fetal lung at 8 weeks of gestation using a rapid in vitro steroid incubation technique followed by thaw-mount autoradiography. Competition studies with unlabeled steroids demonstrate the specificity of [3H]dexamethasone labeling, and indicate that fetal lung mesenchyme is a primary glucocorticoid target during lung development. Quantitative binding studies, involving incubation of intact tissue with competing ligand and subsequent subcellular fractionation, show this to be specific, nuclear binding characteristic of glucocorticoid receptors. Autoradiographs of [3H]dexamethasone binding in lung tissue at early stages of development demonstrate that the mesenchyme directly adjacent to the more proximal portions of the bronchiolar network is heavily labeled. In contrast, the epithelium which will later differentiate into bronchi and bronchioles, is relatively unlabeled. Distal portions of the growing epithelium, destined to become alveolar ducts and alveoli, do show nuclear localization of [3H]dexamethasone. Because of the known importance of the mesenchyme in controlling lung development and the ability of glucocorticoids to stimulate lung development, these results suggest that many of the growth-promoting effects of glucocorticoids may be mediated through the mesenchyme. In addition, by utilizing a technique which allows the simultaneous examination of extracellular matrix components and [3H]dexamethasone binding, a relationship is observed between extensive mesenchymal [3H]dexamethasone binding and extensive extracellular matrix accumulation. Since glucocorticoids stimulate the synthesis of many extracellular matrix components, these results suggest a role for these hormones in affecting mesenchymal-epithelial interactions during lung morphogenesis.